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Abstract

The optimal attitude trajectory planning of three-axis satellite using approximate dynamic pro-
gramming (ADP) method is discussed. Firstly, the dynamic and kinematic equations of the
three-axis satellite are used, and for given initial and final attitudes, the performance to be opti-
mized is selected as minimizing the rest-to-rest maneuver energy. On grounds of adaptive dynam-
ic programming structure, critic network and action network are used to approximate perfor-
mance index function and control variables respectively, and Runge-Kutta method to solve the
state variables. Besides, a concrete expression of the utility function is provided which is suitable
for this kind of problem. The simulation results show that the proposed algorithm satisfies the
constraints well and can be used on-line with its small computational amount and low computa-
tional complexity.
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Figure 1. (a) Attitude angle; (b) Angle velocity; (c) Curve: Control torque
Bl 1 (a) BEMAE; (b) AIRE; (o)fFHE
Table 2. Three axis maneuver simulation parameter list [18]
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Figure 2. (a) Attitude angle; (b) Angle velocity; (c) Control torque calculated by GA; (d) Control torque calculated by
ADHDP
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